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children considered to be chronically malnourished, Guatemala has the highest rate in Central America (9) . While the most recent National Maternal and Child Health Survey reports important reductions in infant mortality-from 39 to 30 per 1 000 live births between 2002 and 2008-2009-that rate remains one of the highest in the region. Historically, the Mayan population has experienced social exclusion and continues to have worse health indicators and service coverage measures than the ladino population; 65.9% of Mayan children are chronically malnourished compared with 36.2% of ladino children. Similarly, 70.1% of ladino women's births are attended by medical personnel compared with only 29.5% of Mayan women's births (9) .
Since the Peace Accords in 1996, when an estimated 46.0% of the populationmostly rural-were found to be without formal health care services (10) , the Guatemalan government has focused on expanding care to populations with low levels of coverage, especially in rural areas. Despite these efforts, the health system remains fragmented, with a human resources gap (11) .
Starting in 2004, local-level community partner organizations and three Ministry of Health districts began implementing a primary health care model that aims to increase service coverage in an inclusive way. The Modelo Incluyente de Salud has been implemented at two rural sites serving about 20 000 people. It presents a learning experience for the Guatemalan population and for the broader, public health community.
DESCRIPTION OF MODELO INCLUYENTE DE SALUD
For decades, the standard of primary care in rural Guatemala has been a network of Ministry of Health posts and health centers that offer basic primary care services. Health posts are located in remote areas and are generally staffed by one or two auxiliary nurses who serve populations of 1 500 to 3 000 people. They refer patients who need higherlevel care to well-equipped Ministry of Health centers and hospitals. In 1997, the Ministry of Health initiated Extensión de Cobertura, an ambulatory model of service delivery at the primary care level to extend services to underserved areas. These two service delivery models are ongoing in the country.
In 1998, a coalition of grassroots organizations called the Instancia Nacional de Salud began work developing a primary health care model designed specifically for the Guatemalan context (12) . It attempts to explicitly incorporate intercultural and gender equality in a society that has systematically excluded Mayans, rural peasants, and women from social development. It also aims to improve suboptimal service delivery indicators.
The Modelo Incluyente de Salud has been implemented since 2004 at two sites in rural Guatemala: the municipalities of Santa Catarina Ixtahuacán and Nahualá of Bocacosta, Sololá, and San Juan Ostuncalco, Quetzaltenango. Ministry of Health area staff selected the sites because their populations were not receiving services through the Extensión de Cobertura service delivery model and were considered underserved. Both sites are characterized by communities that are rural, are of Mayan ethnicity, are economically dedicated to subsistence and cash crop agriculture, and have high levels of poverty (90.0% in Ixtahuacán and 72.5% in San Juan Ostuncalco). The primary causes of death for children 5 years of age or younger are pneumonia and other treatable acute illnesses (13, 14) . In Bocacosta, Sololá, the model was implemented in coordination with an organization with more than 40 years of community health experience. In San Juan Ostuncalco, the organization responsible for implementing the model had not worked with the communities in the catchment area before 2005.
The Modelo Incluyente de Salud differs from the government's standard of care in a number of key ways. The model's approach to service delivery is in line with the position paper of the Pan American Health Organization entitled Renewing primary health care in the Americas (2); services are offered through three integrated individual, family, and community programs.
The primary care providers in the Modelo Incluyente de Salud are called agentes de salud comunitaria and have training similar to community auxiliary nurses. They are recognized officially by the Ministry of Health as having training equal to those trained in the national school of nursing. For the remainder of this article they are referred to as community auxiliary nurses. They underwent 6 months of intensive, full-time training in preventive and curative clinical care, community and family outreach, and sociocultural explanations of health and disease. They work in teams of two to four and are based at a community health clinic; San Juan Ostuncalco, Quetzaltenango, has four clinics that serve nearly 9 000 people and Bocacosta, Sololá, has six clinics for a population of more than 10 000 people. Each site has a supervision and referral team that includes a team coordinator trained in public health, a physician, a professional nurse, and one community and one family program facilitator. The physician and nurse supervise clinical care and see complicated cases, the community program facilitator supports community organizing and outreach, and the family program facilitator oversees family visits and sees referred psychosocial cases. Each site has 14 community auxiliary nurses who are from the communities where they work or communities nearby and are bilingual in Spanish and the local Mayan language.
The Modelo Incluyente de Salud explicitly makes an effort to provide care to the entire population in its catchment area. In addition to having community clinics open for service utilization on demand, the Modelo Incluyente de Salud uses a proactive approach to health care. Proactive, continuous, anticipatory health care for an entire population rather than reactive, patient-initiated care improves health outcomes at the population level (15, 16) . In the Americas, proactive home visits are important strategies used in the health care systems in Brazil (17) , Costa Rica (18) , and Cuba (19) . The proactive components of the Modelo Incluyente de Salud are: the family program (which consists of routine visits to all households to screen for risks), postnatal and newborn home visits, prenatal screening for women who do not seek clinical care, home visits to follow up on high-risk acute illnesses, and active searching for individuals with incomplete vaccination schedules and who have not received iron and folic acid supplements, vitamin A, and antiparasitic drugs.
An additional feature of the Modelo Incluyente de Salud that makes this analysis possible is the investment in routine data collection through an automated database. Individuals and family members are assigned codes, which allow for tracking preventive and curative services. During clinical encounters and family visits, community auxiliary nurses fill out charts that are then entered daily into each of the two sites' databases and filed locally at the clinic for reference.
The conceptual model for evaluation of the Modelo Incluyente de Salud is presented in Figure 1 and is based largely on Ronald Andersen's behavioral model, which divides determinants of service utilization into predisposing, enabling, and need factors. The model has been adapted over the past 40 years and continues to be one of the most influential models in health services research (20) .
As shown in Figure 1 , the Modelo Incluyente de Salud is expected to have improved quality of care, utilization, and coverage results through its staffing structure, its proactive assessment of risks and referral, and its attempt to reach the entire population in the designated catchment area. The process evaluation presented here assesses the extent to which these service delivery measures improve over time and compares them with those achieved nationally. In a future analysis, the influence of individual and family-level social and cultural characteristics (presented on the left side of the conceptual model) on service delivery will be assessed. Similarly, the box that shows health outcomes will be assessed in a future impact evaluation.
The aim of this article is to describe the Modelo Incluyente de Salud and present results of a process evaluation of utilization, service coverage, and quality of care from 2005 to 2009. The objectives of this process evaluation are to measure the change in service coverage, quality of care, and utilization during the implementation period. In addition, when possible, process evaluation results are compared with national-level results. The final objective is to discuss the potential for this model's expansion.
MATERIALS AND METHODS

Population and study design
A repeated cross-sectional design was used to assess the changes in utilization, quality, and coverage from the first complete year of implementation (2005) 
Data sources and measures
The data source for the analysis was the Modelo Incluyente de Salud database. The database had census information for all individuals living in the catchment area linked to clinical files, familyscreening visit data, and preventive services including vaccinations and supplementation as defined by Ministry of Health guidelines. Health workers collected census data in 2004 before initiating clinical service delivery. Approximately 10.0% of families declined to share census data with the project at the outset but then agreed once service delivery began. The census data were updated with birth and death records each month and with an annual update of the number of members in each household. The health care service delivery database, designed after the census was completed, links directly to population-level data through individual and family codes. Service coverage was defined as use of a preventive service for specific subpopulations. The following coverage measures were used: complete vaccination schedules for children aged 1 year, three doses of tetanus for women aged 15-49 years, pregnant women with at least one prenatal check-up, pregnant women with at least three prenatal check-ups, postpartum women with at least one check-up, and newborns with at least one check-up. Health care attendance at birth was not included as it is not a provided service.
Quality was defined as the community auxiliary nurses' adherence to national clinical guidelines in their treatment of children with pneumonia and bacterial tonsillitis. According to national treatment guidelines, the medication indicated for these diseases is amoxicillin. Use of any antibiotic is also assessed. Quality was captured in two indicators of clinical encounters for postpartum women and newborns: how quickly after delivery a postnatal visit was made and whether weight was checked for newborns. Professional turnover was assessed for community auxiliary nurses and the support and supervision team.
Utilization was defined as the number of clinic visits provided by the Modelo Incluyente de Salud to individuals living in the catchment area. Clinical encounters are those made on demand to receive a preventive or curative service at the community clinic. The summary measure for family utilization is the total number of clinic visits made per year by all family members divided by the number of family members.
Costs of the service delivery model at the two sites were computed in US dollars from 2007 data using program records and the standard cost method and are presented to contextualize the results of coverage, utilization, and quality of care. The exchange rate for US dollars to quetzales for 2007 was 7.67 quetzales to $1 (21) .
Data analysis
A test of significance between characteristics of the two site populations was conducted using χ 2 analysis for categorical variables, t-test for continuous variables, and a proportion test for differences in percentages. Annual percentages and summary measures of family utiliza-tion of services, vaccination and maternal and child health service coverage, and quality of care were calculated. A χ 2 test for trend was performed to determine the significance of percentage increases in utilization, vaccination coverage, and quality-of-care measures over the 5-year period of the model's implementation. The significance level for all tests was set at P = 0.05. Table 1 presents the baseline sociodemographic characteristics for the two communities where the Modelo Incluyente de Salud is being implemented. The size of families and the average age of the head of household are significantly different for the two sites at the P < 0.05 level, but the differences between the two communities for these characteristics are not substantial.
RESULTS
Both communities are characterized as having lower than average levels of social development compared with the national level. Agriculture is the primary labor activity for 76.4% of heads of households in Bocacosta and for 81.0% of families in San Juan Ostuncalco, compared with 33.2% nationally; 83.1% of families in Bocacosta and 63.2% in San Juan Ostuncalco have dirt floors compared with 30.9% of families nationally (22).
Neither site is consistently higher or lower than the other for the characteristics of interest. In both communities, more than half of heads of household have no primary school education. The populations at both sites are considered to be Mayan but are notably different with respect to their ability to speak Spanish. In Bocacosta, Sololá, most heads of household are monolingual in the Mayan language K'iche, whereas in San Juan Ostuncalco, 87.2% speak both Spanish and the Mayan language Mam.
The most substantial change demonstrated by the Modelo Incluyente de Salud is the increased coverage for key priority maternal and child health services, which are presented in Table 2 Note: The test for trend for quality-of-care measures for antibiotic prescription for children with pneumonia resulted in P < 0.0001 at both sites. Note: The test for trend for quality-of-care measures for antibiotic prescription for children with pneumonia resulted in P < 0.0001 at both sites.
2-to 12-month age groups. This increase occurred at the same time that prescriptions for other antibiotics declined. The number of encounters in which no antibiotic was prescribed remained low for all years.
For tonsillitis in children aged 1-4 years, the percentage of encounters in which amoxicillin was prescribed was higher in the initial years of implementation (2005) than for pneumonia-55.0% at site 1 and 84.4% at site 2. By 2006, adherence to treatment guidelines reached 84.9% or higher at both sites. The other antibiotics prescribed were trimethroprim sulfa, penicillin, erythromycin, cefadroxil, and gentamicin. Trimethroprim sulfa was the most commonly prescribed antibiotic after amoxicillin. The test for trend for adherence to treatment guidelines for pneumonia and tonsillitis is significant (P < 0.0001) for both sites. Table 7 
DISCUSSION
Overall the experience of implementing the Modelo Incluyente de Salud has demonstrated positive results with improvement over time and coverage levels for key indicators that are higher than the national average. The postnatal coverage of nearly 100.0% at both sites contrasts with the national average of 25.6%. Vaccination coverage for children [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] months old reached 96.1% at site 1 and 92.7% at site 2 compared with the national average of 71.2% (9) .
Comparative results for utilization nationally are not available because the Ministry of Health and its nongovernmental organization partners implementing Extensión de Cobertura do not track clinical service use with individual and family codes that allow for attribution to specific people. Similarly, comparative results for quality are not available because the Ministry of Health does not systematically track adherence to treatment guidelines, number of days after delivery, and postpartum visits. Adherence to national treatment guidelines increased significantly at both sites, with a marked increase between 2006 and 2007. This increase is likely due to implementation of systematic supervisory visits during clinical encounters, beginning in 2006.
Some differences between the two demonstration sites warrant discussion. The population is larger in Bocacosta, Sololá, than in San Juan Ostuncalco. Despite the fact that the same number of health care providers work at each of the
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• Inclusive primary health care model in Guatemala Note: The test for trend for quality-of-care measures for antibiotic prescription for children with bacterial tonsillitis resulted in P < 0.0001 at both sites. two sites, the service coverage and utilization rates tend to be higher in Bocacosta, Sololá. San Juan Ostuncalco had higher staff turnover at all levels. Another factor that may have influenced the relative success of Bocacosta is the confidence the community had in the institution that initially led the implementation. The findings of the process evaluation of the Modelo Incluyente de Salud are consistent with the conceptual model. The mediating variables (coverage, quality of care, and utilization) all increase significantly during the 5-year implementation period. This finding offers a strong possibility that the model may benefit health outcomes as well as process measures.
The cost of the Modelo Incluyente de Salud is elevated compared with the current standard of rural primary care, which is about $8 per capita (24) . However, the cost is within the recommendations of the World Health Organization's Commission of Macroeconomics and Health, which proposed in 2001 that low-income countries invest a minimum of $30-$40 per person in order to cover essential interventions (25) . It is important to recognize that the cost of this model has required an initial investment in meetings and training in implementing clinical guidelines, preparing technical documents, a high level of monitoring and supervision, and other start-up costs (26) . Given that Guatemala is classified as a lower-to middle-income country with a per capita gross national income ranging from $976 to $3 855, the per capita government investment in health could be expected to be even greater than what the Modelo Incluyente de Salud costs (27) . This new model has provided services at no cost to the population in its catchment area, while the trend in Guatemala from 2003 to 2007 is that the population has paid an increasing proportion of health care costs out of pocket (28) . At the end of 2010, the Guatemalan Ministry of Health officially decided to financially sustain the Modelo Incluyente de Salud in the two original pilot sites and to extend it to at least three additional sites in the country.
There are a number of limitations in this analysis. Quality of care was defined as the correct treatment of pneumonia or bacterial tonsillitis in children; this measure does not account for differential diagnosis. A more comprehensive analysis of quality would also include the study of diagnostic practices, which would require on-site observation. The analysis of utilization does not include an assessment of need, which will be important to consider in the future. Another limitation is that a one-to-one comparative analysis was not conducted for coverage comparisons at a national level; this will be the focus of a future study.
This article has described the Modelo Incluyente de Salud and presented changes in service coverage, quality of care, and utilization from 2005 to 2009. In addition, when possible, process evaluation results for the Modelo Incluyente de Salud are compared with national-level results. Given the results from this process evaluation, the Ministry of Health could be expected to increase the coverage of key health care services and offer on-demand clinical care to the population with a relatively small investment. Aspects of the inclusive nature of the project are important considerations for other countries in the region where indigenous populations or other minority or underserved populations have lower-than-average coverage measures compared with the population as a whole.
Objetivo. Describir un modelo de atención primaria de salud diseñado específica-mente para Guatemala que se ha ejecutado en dos sitios piloto desde 2004 y presentar los resultados de una evaluación de la utilización, la cobertura de servicios y la calidad de la atención entre 2005 y 2009. Métodos. Se evaluaron la cobertura, la utilización y la calidad mediante una base de datos automatizada que relaciona los datos obtenidos a partir de un censo con los registros clínicos, y su evolución se informó a lo largo del tiempo. Se compararon las medidas clave de cobertura de la salud maternoinfantil con las medidas obtenidas en el nivel nacional. Resultados. La cobertura posnatal lograda por el Modelo Incluyente de Salud, de casi 100,0% en ambos sitios, contrasta con el promedio nacional de 25,6%. La cobertura de vacunación de los niños de 12 a 23 meses de edad en dicho modelo alcanzó 95,6% en el sitio 1 (Bocacosta, Sololá) y 92,7% en el sitio 2 (San Juan Ostuncalco), en comparación con el promedio nacional de 71,2%. El cumplimiento de las directrices nacionales de tratamiento aumentó significativamente en los dos sitios, con un aumento acentuado entre 2006 y 2007. La utilización aumentó significativamente en ambos sitios; al finalizar el período de 5 años no usaban los servicios solo 7,5% de las familias en el sitio 1 y 11,2% de las familias en el sitio 2. Conclusiones. Las medidas de cobertura, calidad de la atención y utilización aumentaron significativamente durante el período de 5 años durante el cual se ejecutó el modelo de prestación de servicios. Estos datos indican firmemente que el modelo puede mejorar tanto los resultados relacionados con la salud como las medidas de proceso. El Modelo Incluyente de Salud será mantenido económicamente por el Ministerio de Salud Pública y Asistencia Social y se extenderá, al menos, a tres sitios más. El modelo proporciona enseñanzas importantes para los programas de atención primaria de otros países.
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